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Abstract
rogram transformation is, in general, the techniques that perform automatic
derivation and transformation from formal specifications to programs or from
programs to other programs based on Formal Semantics . It has been an important 
and classical subject of Programming Methodology and Software Automation.The
technique transforming programs on the same or similar abstract level is called
program transformation on the same level. In this work, the advanced flexible
software package technique is applied to this classical issue. By using the newly
developed programming languages: Mathematica 3.0 and VB 5.0, an expandable 
system for program transformation on the same level (ESPTSL) is built up. With 
several important abstract models as basis, this system is able to realize the 
transformation from non-tail recursive programs to equivalent tail recursive ones 
with a graphical user-friendly interface. The dissertation is organized as follows:
Chapter 1 surveys the background knowledge and some related work about 
the present study. The importance and application value of this subject is
introduced. The main achievements and potential developments of program
transformation are discussed by briefly reviewing the representative work in this 
field. The main contributions of the present work are also listed here.
Chapter 2 presents the constitution and architecture of ESPTSL in detail. 
The structure of abstract transformation models, which are the basis of the system, 
is introduced. The flowcharts and main functions of ESPTSL’s two main parts, 
namely the supporting and application sub-systems, are analyzed. And the
cooperation and data communication between these two sub-systems are
described.
Chapter 3 discusses several crucial techniques in the implementation of
ESPTSL, e.g., transformation package, information encapsulation mechanism,
data communication mechanism and graphical user interface. The expandable and 
transplantable abilities of ESPTSL are also described here.
Chapter 4 presents several running examples in which some typical non- tail
recursive programs are transformed into their corresponding tail recursive ones by 
using ESPTSL. It is shown that the system can perform not only program
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Chapter 5 summarizes the main results in this dissertation. The promising 
applications of the system are discussed and its further development is suggested. 
In addition, the Appendix  list all the abstract models
implemented in ESPTSL. For each abstract model, all presently available
practical examples of program transformation are presented. 
KeyWords automatic programming software automation, program
transformation transformation rule abstract transformation model recursive
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E[G/x] E x G
 law
GCD (x, y) = GCD (y, x)
F(F(x, y), z) = F(x, F(y, z))       [F ]
 abstraction
F(x, y): = G(x, y)
F(x, 0): = G(x, 0)
F(G)
E[G/x]
1. E F x
2 x G
if P then E+y else E-y
z:=E
if P then z+y else z-y
E




























S1 f (x): = if b(x) then h (x)
         else F(f(k(x)), g (x))
S2: f (x): = G(x, e)
    G(x, y): = if b(x) then F(h(x), y)
            else G(k(x), F(g(x), y))
B: 1. F
F(F(x, y), z) = F(x, F(y, z))
   2. F
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2.1.3.2  RR













S1 f (x): = if b(x) then h(x)
         else f(f(k(x)))
S2: f (x): = G(x, 0)
   G(x, y): = if b(x) then[if y=0 then h (x) else G(h(x), y-1)]
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 2.2.1.1  ESPTSL
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